The low birthweight of twins compared with singletons is only slightly influenced by the higher congenital abnormality rate in twins, or the increased incidence of proteinuric pre-eclampsia in the mothers. Reduced intakes of energy food or of zinc, copper, and iron do not account for the lower birthweight. The main cause of low birthweight is preterm delivery, and this is more common in monozygotic than dizygotic twin pregnancies, due particularly to premature rupture of the membranes. The type of placentation did .not influence the preterm onset of labor. Preterm labor in monozygotic twin pregnancies is associated with a very high boy:girl ratio, but this did not apply in dizygotic twin pregnancies.
small for dates babies born to women of lower social class. However, the evidence that this is due to poor nutrition is unconvincing, and it is more likely that the small weights of the babies are due to the fact that more often these women smoke more and they are themselves small. Although baby weight can be reduced by poor nutrition, it is only when the energy intake falls quite low that this occurs. For example, in the Dutch famine of 1944-45 the birthweight was not reduced until the energy intake fell below 1,500 Kcal (6.3 mj per day). Dietary supplementation studies such as those of Stein et al [12] and CampbellBrown et al [4] have shown that supplementation of the diet has little effect on the birthweight of the babies.
It might be expected that women with twin pregnancies would eat more than women with singletons. To investigate this, Campbell et al [3] carried out 7-day weighed dietary surveys and estimations of 24-hour urinary nitrogens at 30 weeks gestation in twin pregnancies and found that there was no difference in the intake of energy or protein in the women with twin pregnancies compared with singletons, but the energy intake was about 300-400 Kcal less than that recommended in the UK by the Department of Health and Social Security, namely 2,400 Kcal ( Table 2 ). The output of nitrogen in 24-hour urine at 38 weeks gestation was also similar in the women having twin and singleton pregnancies (Table 3) . Thus, it appears that although they are producing a combined birthweight of babies greater than in singletons, their intake is not any greater. This would appear to suggest that the recommended standard of dietary intakes should be amended. Similar results were found when the intakes of the zinc, copper and iron were measured.
Apart from places where there is likely to be severe malnutrition, it seems unlikely that maternal nutrition is a factor in contributing to the intrauterine growth retardation of twins.
Pre-eclampsia is a common complication of twin pregnancies in both the monozygotic (MZ) and dizygotic (DZ) types (Tables 4 and 5 ) and fetal growth retardation is quite commonly associated with proteinuric pre-eclampsia. Possibly this contributes at least in some part to the greater incidence of fetal growth retardation in twins, but it is certainly not always the cause. Indeed, it is only in the pregnancies with failure of expansion of plasma volume that fetal growth retardation is associated. In cases of pre-eclampsia in which the plasma volume expands by the normal amount there is no fetal growth retardation [9] . This is particularly applicable to primigravid singleton pregnancies. There is, however, an apparant contradiction in primigravidas with twin pregnancies because no relationship was found between the combined birthweights of the babies and the plasma volume in primigravidas, but there was a definite correlation in multigravidas with twin pregnancies. It would appear that the plasma volume is related to the development and expansion of the utero-placental blood flow and it is probable that the limitation which occurs is in the failure of the physiological response of the uterine vasculature described by Brosens et al [2] . They found that there was this failure of physiological response in pre-eclampsia, but not in growth retardation unassociated with fetal pre-eclampsia. On the other hand, Sheppard and Bonnar [11] found that utero-placental vascular changes similar to those found in pre-eclampsia were found also in cases of idiopathic intrauterine growth retardation. The reasons for the absence of physiological changes are obscure and so far there have been no reports on studies of utero-placental bed vasculature in twin pregnancies.
It is a possibility that there is this absence of physiological response of the placental blood vessels in most cases of twin pregnancies, or, and this seems more acceptable, there is a failure of expansion of the uterine arteries. This is comparable to the greater increase in uterine artery size in multiparous uteri compared to primigravid uteri found by the Dutch workers [1] . It appears that there is some limitation of the plasma volume expansion which can occur and this is presumably less in twin pregnancy. It would be of interest to know whether the second singleton babies following a first twin pregnancy are heavier than the second singleton babies following a first singleton pregnancy. If this were so, it would support the idea that the greater expansion of uterine arteries occurs in response to a twin pregnancy, but this is limited and not usually sufficient to allow the full potential growth of the two fetuses.
The expansion apparently can occur up to a limited point in gestation, as Dunn [6] has shown that the birthweights of individual twins are equal to that of singletons when the gestation is short. The divergence in weights of twins compared to singletons occurs in later pregnancy, presumably when the capacity of the uterus becomes restricted.
There is a relationship between maternal height and weight and birthweight of singleton babies. Presumably this also applies in twin pregnancies and it is of interest to note that it is the taller and heavier women who are more likely to have DZ twin pregnancies.
The causes of intrauterine growth retardation in twins are probably similar to the idiopathic growth retardation found in singletons, but is relatively more common in the later weeks of pregnancy because of the uterine size and uterine vasculature. The more common cause of twins being of low birthweight is preterm delivery. Preterm delivery is much commoner in twin pregnancies than in singletons. Analysis of recent figures from Aberdeen confirms previous findings that the perinatal death rate in twins is about six times higher than in singletons. The high death rate in twins compared with singletons in the Aberdeen series is shown in Table 6 . Half of the twin deaths are due to small size and immaturity, whereas in singletons this accounts for only 8%.
In most cases of singleton preterm delivery the cause is unknown and this also applies to twin deliveries. In some cases the early delivery is necessitated by some complication of pregnancy, such as pre-eclampsia or antepartum haemorrhage. As pre-eclampsia is so much more common in twin pregnancies compared to singleton pregnancies, this must account for at least some of the cases of preterm delivery of twins.
The causes of preterm delivery in Aberdeen were divided into those in which induction of labor or caesarean section were performed, those in which labor commenced with uterine contractions, and the third group in which preterm rupture of the membranes occurred and preceded labor ( Table 7 ). The indications for induction and caesarean section are shown in Table 8 and pre-eclampsia is obviously the most common cause.
As zygosity and placentation might be concerned with the onset of preterm labor, the cases were divided by zygosity and then placentation. The MZ have a much greater incidence of preterm labor than the DZ twins (Table 9 ). This is mainly due to the fact that premature rupture of the membranes is more likely to occur in MZ than in DZ twins, and this difference is significant. The reason for the more frequent occurrence of premature rupture of the membranes in the MZ compared to the DZ is obscure, but it is possibly related to the more common occurrence of acute hydramnios in MZ twin pregnancies.
The type of placentation did not have any influence on either the onset of labor or the occurrence of premature rupture of the membranes as the incidence was the same in the monochorionic and dichorionic twin pregnancies (Table 10) . It appears, then, to be the zygosity rather than the type of placentation that determines the preterm onset of labor in twins.
As it had been shown by Hall and Carr-Hill [7] that preterm labor was more common with boy babies than girls, the sex of babies was studied with reference to preterm labor in twins. The boy-girl ratio is increased in preterm labor in twin pregnancies (Table 11) . When the zygosity of the twin pregnancies was considered, it was found that in MZ twin pregnancies the boy-boy to girl-girl ratio was very high in the women having spontaneous rupture of the membranes, but not in those who had labor induced or caesarean section (Table 12 ). In the DZ twin pregnancies, however, there was no such preponderance of boys to girls in the preterm deliveries (Table 13 ). There is no obvious explanation for this discrepancy.
In MZ twin pregnancy there is a very high incidence of preterm delivery. This is associated with premature rupture of the membranes and also with the combination of boy-boy compared with girl-girl babies.
Apparently in singleton pregnancies and MZ twin pregnancies, the preponderance of boys in preterm delivery could be related to the production of androgenic hormones, thus disturbing the endocrine balance which possibly initiates labor. The reason for premature rupture of the membranes in MZ twins is possibly due to either acute hydramnios or possibly to a greater tendency to weakness in the membranes.
These findings possibly give some assistance in determining the cause of preterm labor in singletons as well as in twins, but the actual reasons are still obscure.
